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ComputerProgramforStaticandDynamicAnalysisofSteelFrames
ConsideringtheDeformationofJointPanel
KqjiOGAWAP1，MotohideTADA･２
Ithasbeenreportedthat,inlotsofcases,theyieldofjointpanelsinitiatestheyieldofthe
columnswhichareconnectedtothepanels・Thesereportssuggestthattheadequateevaluation
ofthedefbrmationinthejointpanelsisnecessarytostudytheelasto-plasticbehaviourorsteel
fiPzmme＆
Ｔｈｅａuthorshavedevelopedthecomputerprograms(prograｪｎｎａｍｅｓａｒｅＣ１ｕｂ､fandclap.f）
whichdealwiththecombinednon-linearanalysisofplanesteelftamesandwhichcantake
accountoftheelasto-plasticdefbrmationofjointpanels・
IhepzimaZycharacteristicsofmechanicalmodelsadoptedintheprogramsareasfbllows；
‐Thefreedomofjoiｴltpanelsarethesheardefbrmationandthecorrespondingpanel-moment．
‐n1ememberconnectingpointstothepanelarerestrictedtotheeightpomts､Thosearethe
centersoffbursidesofthepanelandthefburcornersofthepanel．
‐Tbeplasticityofmembersischeckedonlyattheends・Themid-spanofｪnemberskeepselastic
regardlessofthestress．
‐Ageneralyieldhingeisintroducedintotheplasticendofthemember．
‐TheloadingbehaviourofthegeneralyieldhingecomplieswiththPPrager，skinematichard‐
eningrule．
‐Ｉｎｏｒｄｅｒｔｏｃｏｎｓｉｄｅｒｔｈｅｇｅｏｍｅｔ豆calnon-1mearity，Theinitialstressmatrixisderivedfbr
everytransfbrmationofcoordinates・
nlestaticordynam1cresponseoffbur-stmyandfbur-spanframeisanalyzedasanexample・
Theframeisdesignedbyneglectingthejomtpanelsanditisanalyzedintwoways・Oneisby
neglectingthejointpanels(0-丘aｪ､e)andtheotherisbyconsideringthejointpanels(P-frame）
whosesectionsaresamewiththecolumnsatthelowerstory・
Fromthestaticanalysis,fbnowingresultsareobtained；
‐TheyieldofpanelsinitiatestheyieldofthecolumnswhichareconｴlectedtothepanelsinP‐
侍aｍｅ
‐ＴｈｅｄａｴnagedispersesthroughoutthestoziesbecauseoftheyieldofpanelsinP-framewhile
thedamageconcentratesintheparticularstoziesinO-fraｍｅ、
Ｆｒｏｍtheearthquakeresponseanalysis,fbllowingresultsareobtained；
－Theenergyabsorbedinpanelsisalmostsamewiththeenergyabsorbedinotherstructural
elementsinP-fi･aTTle
‐TheplasticdefbrmationofcolumnsmP-fraｪneismuchlessthanthatinO-fraｪnewhilethe
PlasticdefbrmationofbeamsinP-frameislittlelessthanthatofO-fi･aｍｅ．
、ﾕeseresultsobtainedintheaboveexampleshowthattheadeqUatemodelingofpanelsis
essentialtounderstandtheelasto-plasticbehaviourofsteelframes．
*１AssociateProfbssor,ＫｕｴnamotoUniversity,Ｄｒ・ofEng．
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－５６‐
